Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.122; data-to-parameter ratio = 16.5.
hydrogen bonds connect adjacent ribbons along the c-axis direction via R 4 4 (12) rings, forming hydrogen-bonded layers. The CO 2 and NO 2 groups make dihedral angles of 81.8 (2) and 1. 4 (2) , respectively, with the ring in the anion.
Related literature
For related structures, see: Lemmerer et al. (2010) . For graphset notation, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINTPlus (Bruker, 2004) ; data reduction: SAINT-Plus and XPREP (Bruker 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Comment
The title molecular salt is part of a larger research project looking at the factors that determine if a salt or a co-crystal forms between a specific carboxylic acid and various pyridine ring systems (Lemmerer et al., 2010) .
In molecular salt (I) (Fig. 1) , formed by dissolving 4-aminopyridine and 2-chloro-4-nitrobenzoic acid in methanol, two kinds of hydrogen-bonded rings are formed. The ring R 5 6 (22) (Bernstein et al., 1995) (12) ring is formed between two amine groups and two carboxylate groups to connect two ribbons together to form layers (Fig. 3 ).
Experimental
Crystals were grown by slow evaporation of a methanol solution of 2-chloro-4-nitrobenzoic acid (0.100 g; 0.496 mmol) and 4-aminopyridine (0.047 g; 0.50 mmol) in 8 ml of methanol, and afforded colourless plates after three days of slow evaporation at ambient conditions.
Refinement
The aromatic C-bound H atoms were geometrically placed with C-H bond lengths of 0.95 Å, and were refined as riding with U iso (H) = 1.2U eq (C). The O-bound H atoms of the water molecule and the N-bound H atoms were located in the difference map and their coordinates as well as isotropic displacement parameters were refined freely. The residual electron density around the O atom of the water molecule was found to not correspond to any H atoms by inspection of the hydrogen bonding geometry.
Computing details
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINT-Plus (Bruker, 2004) ; data reduction: SAINT-Plus and XPREP (Bruker 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 The asymmetric unit of (I) showing the atomic numbering scheme. Displacement ellipsoids are shown at the 50% probability level. The layers form by combining the one-dimensional ribbons using R 4 4 (12) rings.
4-Aminopyridinium 2-chloro-4-nitrobenzoate monohydrate
Crystal data 
Special details
Experimental. Numerical integration absorption corrections based on indexed crystal faces were applied using the XPREP routine (Bruker, 2004 
